The objective of this study is to investigate the impact of the magnitude of overhead costs on the results of ABC and TDABC differences. A quantitative research method was used and data were gathered through an extensive literature review. A total of 170 articles that included both ABC and TDABC were found and 37 were used because only 37 articles included both the application of the systems and the comparison of the results of the systems. Correlation analysis and regression analysis were used to test whether there is a relationship between overhead costs and the differences in the results of ABC and TDABC systems. The results indicated that there is a statistically significant relationship between the total amount of overhead cost and the differences in the results of ABC and TDABC systems. Accordingly, when the overhead costs are increased, the TDABC system produces more different results than ABC. Based on this finding, the practical implication of this study seems to portray that companies with high overhead costs using the TDABC system rather than the ABC have the advantage of ascertaining product costing differently, which are more accurate.
Introduction
In today's world, organizations need modern and sophisticated costing systems to use resources more efficiently and effectively. Indeed, an advanced costing system plays a major role in organizations getting more accurate results. It is also essential for decision makers to avoid over-costing or undercosting (Ozyapici and Tanis, 2016) .
Traditional costing systems (TCS), such as absorption costing, standard costing, and variable costing, are not capable of compensating for organizational requirements (Celik, 2016) . Accordingly, in the mid1980s, activity-based costing (ABC) system was developed as an alternative to TCS (Ozyapici and Tanis, 2017) . Even though ABC is a more accurate system than TCS, it has some shortcomings such as it is costly to implement, maintain, and update (Kaplan and Anderson, 2004 ).
Accordingly, Kaplan and Anderson explored a new costing system called time-driven activity-based costing (TDABC) system to minimize and eliminate the problems of the conventional ABC system (Abbeele, et al., 2014) . In this regard, many studies (e.g., Everaert, et al., 2008a; Dalci, et al., 2010; Oker and Ozyapici, 2013) have been conducted to compare the differences between ABC and TDABC systems.
According to previous studies, a group of researchers (e.g., Everaert, et al., 2008b; Kont, 2011; Namazi, 2016) investigated the theoretical background of the TDABC model and found that the TDABC system is more sophisticated and easier to update than the conventional ABC system. They found that the TDABC system can be implemented in all organizations and service industries with less difficulty in products and services.
The researchers also mentioned that the TDABC system can be quickly adapted to fluctuating circumstances and provide more detailed resources for decision makers to get accurate managerial and financial results. In addition, the TDABC model can be considered as an instrument for developing and perform-ing an effective management operation (Kaplan and Anderson, 2007a; Putteman, 2008) .
Another group of researchers (e.g., Kaplan and Anderson, 2007b; Dalci, et al., 2010; Oker and Ozyapici, 2013) examined the implementation of the TDABC system in organizations in order to demonstrate the efficiency and effectiveness of the system. They mentioned that the TDABC system is a new costing system that is applied based on both capacity cost rates and the time needed by activities to increase managerial and financial performance in organizations. In addition, they emphasized that this model requires less time and costs for collecting and analyzing resources. They also found that the TDABC system was developed to solve or eliminate the problems that occurred with the conventional ABC system. They noticed that the TDABC system increases the performance of organizations.
It is also important to emphasize that technological innovation has led companies to invest in advanced technologies. Accordingly, the overhead rate has risen (Tanis, 2005) . In addition, increases in transactions result in variation in overhead costs (Banker, et al., 1995) . Therefore, it is expected that costing systems using volume-based cost drivers will produce different results than the ones using the number of transactions as an allocation base. That is, increasing the magnitude of overhead costs may result in difficulties in managing and allocating overhead costs.
Costing systems may also produce different results from each other when a company's overhead costs are high, because overhead costs include both variable and fixed components. In this regard, the magnitude of overhead costs may have an effect on the results of costing systems.
However, to the best of our knowledge, even though many studies related to TDABC have been conducted by researchers, no studies have investigated the impact of the magnitude of overhead costs on the results of the ABC and TDABC systems. Accordingly, this study is unique in the sense that it investigates whether the magnitude of overhead costs has an impact on the differences between the results of ABC and TDABC systems.
Theoretical background
TCS, in general, uses direct labor hours to trace overhead costs to products (Gunasekaran and Sarhadi, 1998 ). In spite of TCS being more than 70 years old, many organizations still use it for their financial goals (Manalo, 2004; Abbeele, et al., 2014) . However, using a single application rate, which is mainly volume based, causes inappropriate results, especially in complex organizations producing various types of products (Rasiah, 2011; Tanis and Ozyapici, 2012) . In addition, since it uses single or volume-based cost drivers, it causes cost distortions in companies with a wide range of products (Krishnan, 2006; Oker and Ozyapici, 2013) . TCS may also not provide appropriate non-financial resources for enterprises, especially small-and medium-sized ones (SMEs) (Rasiah, 2011; Ghanbari, et al., 2016) . Accordingly, today's highly competitive environment has forced organizations to implement advanced costing systems (Ghanbari, et al., 2016) .
ABC was developed by Robert S. Kaplan in the beginning of the 1980s as an alternative to TCS because of the problems, such as unproductiveness and cost estimations that were not accurate, encountered by cost accountants and managers (Oker and Adiguzel, 2016) . ABC is a costing system that uses activities to assign the cost of resources to products or services (Oker and Ozyapici, 2013 ).
The ABC system covers two stages (Everaert, et al., 2008b) . In the first stage, indirect costs are assigned to the activities by using resource drivers. In the second stage, the costs of the activities are allocated to the cost objects by using activity drivers (Everaert, et al., 2008b) .
ABC ensures more accurate resources for companies, which had mostly moved from the old generation that used TCS to the well-designed modern generation (Cooper and Kaplan, 1992) . Although the ABC system has some benefits, such as providing more accurate results than TCS or disclosing details regarding activities, it is not convenient for the demands of modern business environments (Oker and Adiguzel, 2016 The TDABC system uses a new cost structure based on time duration and capacity cost rate in order to improve cost management performance. The new system also allows managers to obtain accurate cost resources for establishing organizational long-term strategies (Oker and Ozyapici, 2013; Namazi, 2016) . In addition, updating process is very quick in this system because the TDABC uses time equations for each activity (Demeere, et al., 2009; Oker and Ozyapici, 2013 ).
The TDABC offers convenient and detailed preferences for defining capacity, costs, operations, and customers (Abad, 2016) . TDABC is an excessively efficacious accounting method that allows enterprises to recognize unused capacity and gather cost information in a detailed way (Manner, 2015) .
The TDABC system eliminates the problems and obstacles that occur with the conventional ABC system (Oker and Ozyapici, 2013) . This system helps managers to develop and modernize the various organizational processes through the objectives of the financial department (Demeere, et al., 2009 ).
The TDABC system also provides significant predictions regarding the costs of resource consumption and capacity utilization (Cengiz, 2011 Indeed, it is expected that costing systems using volume-based cost drivers will produce different results than the ones using duration as an allocation base. It is also expected that increases of the overhead costs may boost differences between the results of ABC and TDABC systems.
Research Methodology
The purpose of this study was to analyze the relationship between the total amount of overhead costs and the differences in the results of ABC and TDABC systems. Accordingly, published articles and research studies were analyzed. The population of this study is all the published scientific research studies comparing ABC and TDABC systems. Even though a total of 170 scientific articles were investigated related to ABC and TDABC systems, only 39 articles including the comparisons of the systems were analyzed. Nevertheless, 37 articles were considered because 2 articles were removed due to the outliers. Table 1 presents a list of the articles used in this study.
The research period began in January 2016 and was completed in May 2017. The research data was analyzed with SPSS version 20. After completing 37 research articles out of 170, the results reported in the articles were entered into SPSS.
The study measured the differences in the results of ABC and TDABC systems as a dependent variable and the total amount of overhead cost as an independent variable. In this study, Pearson's correlation analysis and regression analysis were used to interpret the results. 
Results and Discussions
In this study, the impact of overhead costs on the differences in the results of ABC and TDABC systems has been analyzed. Accordingly, both correlation analysis and regression analysis were performed. Table 2 demonstrates the correlation between the total amount of overhead costs and the differences in the results of ABC and TDABC systems. According to Table 2 , the correlation is 0.878, with P ˂ 0.05 (P = 0.000), indicating a significant and strong relationship. This means that the differences in the results of ABC and TDABC systems become larger when a company's overhead cost is high. In other words, when overhead cost is high or when the proportion of overhead cost to the total cost is high, the TDABC system produces more accurate results when compared to the ABC system.
Correlation Analysis

Regression Analysis
A regression analysis model indicates the relationships between the variables in the research data. Table 3 shows both R square and adjusted R square values.
The R square value indicates the variation of the differences in the results of ABC and TDABC systems that can be determined by the overhead costs. The R square value is 77%, which is very strong.
R square values less than 0.2 are determined as weak, R square values between 0.2 and 0.4 are determined as moderate, and R square values higher than 0.4 are determined as strong (Pallant, 2013) . The adjusted R square for this model is 0.764, which means that the difference in the results of the ABC and TDABC systems can be explained by 76.4% of the total overhead cost. Table 4 presents the regression output, which is 0.912. This means that if the amount of total overhead cost increases by 1%, the value of the difference in the results of ABC and TDABC will increase by 91.2%. In this case, the intercept value is -0.475. The t-statistics and P-value is used to determine whether a coefficient result is significantly different from zero.
By using 95% confidence levels, the regression for the total overhead cost (0.912) is significantly different from zero because its P-value is equal to 0.000, which is less than 0.05. Based on this result, it is concluded that the magnitude of overhead cost has a statistically significant effect on the difference between ABC and TDABC. According to the findings and results of the study, when the overhead costs are increased, the TDABC system produces more different results than ABC. This finding is very important for organizations and industries, especially those operating with a high amount of overhead cost such as heavy industries, automobile sectors, telecommunications, and energy sectors. This result provides a better reason for managers to use a suitable costing system in order to calculate the cost of resources more efficiently and effectively.
The TDABC system offers a comprehensive solution for eliminating complexity and obstacles during operations by using time equations. Our findings indicate that the results of the TDABC system may provide more appropriate outcomes for organizations, particularly those operating with high amounts of cost. Consequently, our research study shows that the magnitude of overhead cost or an increase in the proportion of overhead cost will affect the difference in the results of ABC and TDABC systems.
Conclusion
Concluding comments
In the global business environment, organizations are facing many obstacles, problems, and strong competition. Organizations seek new opportunities to increase their productivity and services. Mangers need effective and accurate product costs to minimize financial and managerial risks when they deal with problems in their organizations. Advanced costing systems play a crucial role in assisting organizations to reach accurate cost results. TCS was developed to analyze the costs of products and services. In the last few decades, organizations have had limited products and passive competition, so TCS could solve certain problems simply. However, nowadays, organizations deal with many difficulties and obstacles that affect the productivity and performance of the organization.
The ABC system, developed in the mid-1980s, produced more accurate cost information than TCS. However, ABC systems are not appropriate for some organizations because the implementation of the ABC model is expensive and takes time to maintain and update (Kaplan and Anderson, 2007b ). Therefore, a new costing system, TDABC, was developed to meet the needs of organizations.
In this research, we conducted a literature review and collected scientific research articles from different fields related to both ABC and TDABC systems. We used the methods of correlation analysis and regression analysis to clarify our objective. The objective of this study was to clarify the relationship between total overhead cost and the difference in the results of ABC and TDABC systems.
The correlation analysis demonstrated that there is a significant relationship between overhead costs and the differences in the results of ABC and TDABC systems. In addition, the regression results confirmed that every amount of cost increase in the total overhead cost will affect the difference in the results of ABC and TDABC systems. To sum up, this study concludes that the magnitude of overhead cost has an effect on the results of ABC and TDABC. In this regard, increases in overhead costs will result in increases in the difference of ABC and TDABC. Consequently, this study indicated two implications.
First, companies especially those using ABC can use TDABC to have alternative pricing strategies because when the overhead costs are increased in total cost the TDABC system produces more different results than ABC.
Second, the TDABC system estimates time duration and use to drive costs directly from the cost resources to the cost objects, eliminating the tedious and error-prone stage of assigning resource costs to activities (Kaplan and Anderson, 2007b) .
Accordingly, by considering the philosophies of TDABC system, managers can solve the existing system's restrictions and consolidate their strategies to improve the performance of their organizations in addition to having different results, which are more accurate. Based on the findings, the magnitude of overhead costs will positively affect the differences in the results of ABC and TDABC systems, especially when the amount of total overhead costs is high, such as in large manufacturing firms.
Limitations of the Study
This study provides clear evidence of and outcomes about the effects of the magnitude of overhead cost on the difference in the results of ABC and TDABC systems based on data analysis and findings. However, two limitations have resulted in some gaps in the study.
The data collection process and evaluation procedure is quite long. It was difficult and time consuming to find the resources and data needed. Accordingly, the research study was done over a period of one year, from January 2016 to May 2017. The second limitation is that only a small number of articles about the research topic were available; therefore, only 37 articles were analyzed. The outcomes of this study would have been more comprehensive and meaningful if a wider range of articles and research journals had been available.
Recommendations for Future Research
Research studies may specify critical research recommendations for future studies to improve the knowledge and the literature in the field. Accordingly, this research study analyzed the impact of the total amount of overhead cost on the difference in the results of ABC and TDABC systems. As a result, three recommendations can be suggested for future research:  First, researchers can divide data into low level and high level, and then investigate whether there are any statistically significant differences between the means of two groups.
 Second, researchers may try to investigate the relationship between the differences in the results of ABC and TDABC systems and total overhead costs in a specific industry, such as healthcare, hospitality, or banking.
 Third, it would be valuable to investigate the impact of overhead costs on the difference between the results of TDABC and Resource Consumption Accounting (RCA) system.
